Supplementary Notes
Supplementary Note 1: The lower critical solution temperature (LCST) of copolymer 3 was determined by measuring the transmission of the copolymer in PBS buffer (pH = 7.2). Supplementary Fig. 2 shows separately the transmission of copolymer 3 and pNIPAAm (α,ω-bis(carboxy)-terminated) at 450 nm. The transmission (T) of completely solubilized copolymer 3 (T ~ 94) is slightly lower than that of solubilized pNIPAAm (T ~ 100) due to small absorbance of light by the peptide ligand in the former. By defining the LCST (cloud point) of the polymer to be the temperature at which the transmission (at 450 nm) decreases to 50% of the initial transmission, the LCST of pNIPAAm and copolymer 3 are determined to be 30 and 53 o C, respectively.
It is pertinent to note that the LCST of copolymer 3 is significantly higher than the 1 When the amount of AAm is increased, the LCST is shifted to higher temperature. For example, for pNIPAAm-co-pAAm with a molar ratio of NIPAAm : AAm = 75% : 25%, the LCST is 48.9 o C.
Supplementary Note 2:
We used the Higuchi model to describe the drug release kinetics. 2 This model, based on a diffusion controlled release of drug from a matrix system, is commonly utilized to describe the kinetics of drug release from mesoporous silica. 3, 4 According to the Higuchi model, the amount of drug released after time t is 3 given by Q:
where D is the diffusion coefficient of the drug in the matrix solution,  is the porosity of the matrix,  is the capillary tortuosity factor, C is the total amount of drug in the matrix and Cs is the solubility of drug in the matrix solution. Therefore, for a diffusion controlled release of drug, Q displays a linear relationship with t ½ .
Supplementary Fig. 4 shows a plot of Q vs. t ½ for the release of tobramycin based on Fig. 3B (main text). We note from Supplementary Fig. 4 that the antibiotic released from silica particles follows a two-step process; a fast release within the first 2 h followed by a slower release. For both steps, the Q vs. t ½ plot can be described by a linear relationship, suggesting a diffusion controlled kinetics for the release of tobramycin. The last point in Supplementary Fig. 4 at t ½ = 9.8 h ½ shows slight deviation from the linear fit since it is close to the time region when the amount of drug released has reached steady-state. The first (fast) step is likely due to the release of drug molecules that are either weakly bound to the silica pore surfaces or not efficiently encapsulated within the matrix, 5 whereas the second (slower) release step is due to drug molecules that interact relatively stronger with silica due to the amine groups on tobramycin. There is also a possibility of a small fraction the drug that is still tightly bound to the surface of the silica after a long time and remains trapped in the pores.
Another plausible explanation of the two-step process could be due to different dissolution rates of silica. 
Supplementary Note 3:
A tobramycin E-test assay was conducted to show that for P.
mirabilis, the MIC value of tobramycin against the bacteria is unaffected by the presence of copolymer 3. Using a tobramycin E-test strip, the MIC value of tobramycin against P. mirabilis on agar is determined to be ~ 2.0 g mL -1
(Supplementary Figure 6A) ; in agreement with previously reported values. 6, 7 In a separate experiment, P. mirabilis was applied onto an agar whose entire surface was first treated with 0.28 mg of copolymer 3 (i.e., approximately twice the amount of 4 copolymer 3 attached onto the silica particles deposited on the left side of the agar in Fig. 4B of main text). In this case, the MIC value of tobramycin against P. mirabilis exposed to copolymer 3 is determined to be also ~ 2.0 g mL -1 from the tobramycin E-test strip (Supplementary Figure 6B) ; indicating that the bacteria do not become more susceptible nor the activity of the antibiotic enhanced in the presence of the copolymer used here.
Supplementary Note 4:
The control experiment in Supplementary Fig. 7 shows that when silica particles loaded with tobramycin but without a copolymer shell are deposited on the left half of the agar (4 %), immobile bacteria are able proliferate at the side of the agar that does not contain any particles but not at the side containing the drug-loaded particles. This is because tobramycin is released from the particles without an initial copolymer coat causing a sufficiently high concentration of free drug to be available at the left side of the agar to kill the bacteria.
Supplementary Note 5:
Since the amount of peptide present on the agar in Fig. 4B (main text) is ~ 0.035 mg, the volume of water needed to reach a peptide concentration  MIC of peptide against P. mirabilis (i.e., 1.6 mg mL -1 ) is at most 22
L. The volume of water present on or near the agar surface is most likely to be higher than 22 L which results in the actual concentration of the peptide on the agar to be smaller than its MIC value. and 9b for representative force curves).
In a separate experiment, a SiO2 spherical tip functionalized with a shell of copolymer 3 (as per the mesoporous silica particles used to encapsulate drug) was used to determine the adhesion force between the copolymer and LPS/LTA. We note that there is no observable interaction between the modified tip and a layer of LTA attached on a Si wafer surface (see Supplementary Fig. 9c for a representative force curve), suggesting that the adhesion force between copolymer 3 and LTA is not measurable here.
In the case of LPS, for the 90 to 432 ramp cycles, the adhesion peaks for LPS become narrower and a much smaller force is seen (e.g., 1.7 to 3.5 nN for the 3 representative curves in Supplementary Fig. 10A ). After 432 ramp cycles, no adhesion peak is observed ( Supplementary Fig. 10B ). This is likely due to the peeling off of copolymer 3 from the contact surface of the SiO2 tip as a result of the stronger adhesion force between the copolymer and LPS.
Supplementary Note 7:
The MIC value of tobramycin against B. subtilis, as determined using the tobramycin E-test assay (Supplementary Figure 11A) , is 1.5 g mL -1 which is only slightly lower than the MIC against P. mirabilis (i.e., 2.0 g mL -1 ).
Therefore, a reasonable comparison of the effect of released tobramycin against the two bacteria can be made. In this case, an antimicrobial activity disk assay, similar to mg of copolymer 3-coated silica particles containing tobramycin. It is worthwhile to note that differences in agar concentrations do not significantly affect the inhibition zone and antibiotic gradient of free tobramycin. 8 We observe that unlike for P. mirabilis (Fig. 4C) , the swarmer B. subtilis colony expanded fully into the side of the agar containing the drug-loaded silica particles ( Supplementary Fig. 11B ). This result indicates that no lethal amount of drug is released from the copolymer 3-coated silica particles despite the presence of motile B. subtilis. Supplementary Fig. 16 Synthesis of copolymer 3.
